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WcTopusa pegaktmpoBaHus

e 29.04.2014 cospana penakuma 1.00;
e 21.08.2014 cospgaHa penakums 1.01;
e 03.06.2019 co3pana pepakuma 1.02:
« B kapTy nepemeHHbIX BHECEHO OnucaHue nepemMmeHHbix ¢ agpecamun 358, 360, 362,
364.
« [obasneHo onucaHue pexvima Modbus RTU v ynomuHaHue o6 aBTOMatuyeckom
pacno3HaBaHuUK NpoTokona obMeHa Npu NOMy4YeHUN 3anpocoB.
« [NobaeneHo npunoxeHue 7 — onucaHune pacyeta Crc16.
e 12.11.2019 co3pnaHa pepakums 1.03:
« B kapTy nepemMeHHbiX BHECEHO OnucaHuMe nepemMeHHbiX ¢ agpecamu 366, 370 —
yCTaHOBKA Ha4yanbHbIX 3HAYEHWUIA MHTErpanoB.
e 10.08.2020 cospaHa pepakuma 1.04;
» WCnpaBneHbl PeKBU3UTbI OpraHn3aLun;
« pobaeneHa nHdopmauus o nopagke Hymepauuu annos NpyU YTEHUK apXxXuBa;
» pobaBneHo onvcaHwe KoOMaHA BKNHYEeHWA/BbIKMKYEHUA UCKPETHOrO BbIXOAb;
» pobaBneHo onMcaHne HacTPOeK ANCKPETHOro BbiXoAaa.
e 19.04.2021 cospaHa penakums 1.05;
« nobaBneHo npumMedaHue 0 PU3NHECKOW CTPYKTYPE OpraHmn3auumn AaHHbIX B apXuBax;
e 03.03.2022 cozpnaHa pepakuuns 1.06:
» pobasneHo onucaHue no pabote ¢ uHtepdencamm RS-485 u Ethernet;
e 13.07.2022 cospaHa pepakums 1.07:
« nobaBneHo onucaHne WCKIMIYUTENbHOW CUTYaUUW YTEHWS AaHHbIX dyHKkumen 0x14
(cm. n. 2.4).
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1 BBepgeHue

1.1 Obwwme cBegeHUA

MNpeobpa3soBaTtens wuamepuTensHbii «AdW» (manee [MpuBop) nossonser nonyyarb
TeKylWMe U apxuBHblE NapameTpsbl, a Takke NpeaocTaBnseT A0CTYN K YTEHUIO U U3MEHEHMIO
HacTpoeYHbIX NapaMeTpoB Yepe3 KOMMYHWKAaLMOHHbIA WHTepdenc. dPuanyeckuin ypoBeHb
uHTepdenca cooreetcteyeT crtaHgaptam RS-232C/RS-485, ckopocts o6meHa 9600/19200
but/cek., 8 BUT gaHHbIX, 1 CTOMNOBbLINA, KOHTPOSb YETHOCTW OTCYTCTBYET, NubBo cTaHaapTy
Ethernet.

1.2 YpoBHM NpoTOKONa obmeHa

3T0T pasagen cogepxuT KpaTkue ceBefeHus u3 ctadgapta « Modbusy. MogpobHyto
WMHPOPMaLMI0 MOXKHO NOAYYMTb U3 AOKYMEHTOB, pa3MeLleHHbIX Ha canTe www.modbus.org:

¢ Modbus Application Protocol;

¢ Modbus Over Serial Line;

1.2.1 Jlozuyeckul ypoeeHb

Nornyeckuin ypoBeHb NpoOTOKONa OTBeYaeT 3a cnocob goctyna K AaHHbiM. [poTokon
«Modbus» onpegenset noHatue PDU (Protocol Data Unit), HesaBucumoe OT MCNonb3yemoro
KOMMYHWKauuoHHoro npotokona. PDU copepxxut 2 nons: koa dyHKUMM (anuHa 1 6aiT) u
OaHHble (onvHa He Bonee 252 6awnT). NoagpobHoe onvcaHme NOrM4ecKoro ypoBHSA NpUBeaeHO
B pasgene Peanun3oBaHHble YHKUWW NPOTOKONA.

Function code Data

PDU
< >

PucyHok 1: Coctas PDU
1.2.2 KoMMyHUKayUOHHbIU ypO8eHb

KOMMYyHUKAUMOHHBIA  ypOBEHb MPOTOKONa OTBeYaeT 3a [JOCTaBky nepenaBaemom
WHbopMaLuKM Mexay ABYyMs coBMecTUMbIMKM «Modbus». B pasnnuHbix KOMMYHWMKaLMOHHBLIX
npotokonax PDU gononHseTcs nonsiMu ceTeBoi agpec, KOHTPOmbHAasi CyMma, 3arorfioBoK U
T.0., 06pasys npu atom, noHatue ADU (Application Data Unit). JononHutensHblie nons
TpebytoTcs Ans agpecauun, MAeHTUMUKaLUM U KOHTPOIS LLEeNOCTHOCTM AaHHbIX.

He3aBuCcMMO OT KOMMYHWUKALMOHHOIO NpoTokona npubop paboTaeT TONbKO B pexume
«BefoMbIA». I3TO 03Ha4aeT, YTo NpuBOp MOXKET BbLINOMHUTH NOCLIIKY TOMbLKO B OTBET Ha
3anpoc cucTembl BepxHero ypoBH. Bpems oTBeta npubopa Ha 3anpoc «4TeHue» He
npesbiwaet 500 mc, Ha 3anpoc «3anucb» He npeBbiwaet 15000 mc. B cnyvae otcytcTBus
oTBeTa oT npubopa cuctema BepxXHEro YpoBHS OOIPKHA BbIMNONMHUTL NOBTOP 3anpoca.

ADU «Modbus ASCII»

B cnyy4ae wcnonb3oBaHua KOMMyHUKauuoHHoro npotokona «Modbus ASCIl» PDU
[ONOJHAETCS MONSAMM CETEBOW aApec 1 KOHTPOSIbHasA CymMMa.

ADU
< >

Net. Address | Function code Data LRC

PDU
< >

PucyHok 2: ADU ans «Modbus RTU/ASCII»
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CeTeBon agpec cnyxut ans agpecauuv npubopa B ceTn. KoHTponbHas cymma Chyxut ansi
NPOBEPKW LENOCTHOCTH AaHHbIX. MepeaatoLuee yCTPOUCTBO BbIYMCIISET KOHTPONbHYIO CyMMYy Haj
BCEMW MOMAMM MOCHLINKW, WM 3aTeM pe3ynbTaT BbluMCNeHWs AobaBnseT B KOHEL NOCHIMKW.
MpyHMMaloLLEee YCTPONCTBO, NOMYYUB BCHO MOCBINKY, BbIMUCIIAET KOHTPOMNBHYIO CyMMY Kagpa ans
Bcex BanToB coobuleHns, nckniodas 6anTbl KOHTPONbLHOW cymMMbl. B criydae ecrim npuHsaTas u
BbIYMCINEHHASA KOHTPOIbHbIE CYyMMbl PaBHbI, NPUHUMAETCS peLleHne O JOCTOBEPHOCTU NPUHSATOIO
kagpa. B npotuBHOM cnyyae kagp cuuTaetcAa HegocToBepHbiM. Ecnu npubop nonyyaet
HeOOCTOBEPHBIN Kaap, OH Ero UTHOPUPYET U He NOChINAaeT Kaknx-Nnbo OTBETHLIX COOBLLEHUA. 3TO
O3Ha4aeT, YTO CUCTEMAa BEPXHErO YPOBHA HE MONy4WT OTBETa B TEHEHUE 0XXMAAEeMOro BpeMeHU 1
[OMkHa caenatb MOBTOp 3anpoca. Ecnu ke dakT nonyvyeHns HegoCTOBEPHOW MOCHIKM
oBHapyeH cMCTeMOI BEPXHErO YPOBHSA, TO OHAa AOMKHA BbINOMHUTL NOBTOP 3anpoca.

Mpu nepepade UcxoaHble ABOWYHBIE AaHHbIE KOAMPYKOTCA. Havano n KoHel coobLueHus
nomMe4deHbl cneumanbHbiMKM Mapkepamu. Havanom coobuieHuss Bcerga sBnsieTcA CUMBOI
apoetoums ' (0x3A B wecTHaguatepudHoMm npeactaeneHnn). KoHuom coobuieHua Bcerga
ABNSETCA Napa cUMBONOB «Bo3BpaT kapeTku» (CR) n «nepesop ctpoku» (LF) (0xOD n Ox0A
COOTBETCTBEHHO B LLECTHaAUaTepuyHoM npeacrasnenun). Kaxapin 6antT 4BOMHHOTO MCXOOQHOTO
coobuweHnss nepegaetca B Buae napbl cuMmBonoB. Hanpumep, 3Hadenve 27 (0x1B B
LecTHagUaTepu4HOM npeacTaeneHun) byaet npeactasneHo kak napa cumsonos ‘17 (0x31 -
CMMBOInbHOE npeacTtaBneHune crapux 4-x 6utos) u ‘B’ (0x42 - cumBonbHOe npeacraBneHve
mnagwmnx 4-x 6utos). [lonycTMmble CMMBOMbLI ANS Nepejadn - 3TO LWecTHaauaTepuyHble
cumeonel 0-9, A-F. B kadectBe (DyHKUMM pacyeTa KOHTPOMbHOW CyMMbl WCMONb3yeTcs
Longitudinal Redundancy Checking (LRC). MNpumep dyHkummn pacyeta LRC npuseneH B
MpunoxeHun 1, a onucaHWe reHepauun KOHTPOSbHOW CYMMbl MOXET ObiTb HailgeHo B
OOKyMeHTauun Ha cante www.modbus.org. Npumepbl OyHKUMN NEPEKOAVNPOBKM M3 OBOVNYHOIO
npeacraenenuns B ASCIl n ns ASCIl B gsondHoe npeacraeneHune npueedeHsl B MNpunoxeHnm 2.
Hapg aBonuHbIM copepxumbiM Bydbepa nepegayn cHavana BbINOSMHAETCA pacyeT KOHTPOSIbHOM
CyMMbl. 3aTeM [BOWYHbIE AaHHbIE BMECTe C MOfieM KOHTPOMBHOW CyMMbl MOABEpPrarTcs
npeobpasosanuio B ASCII 1 3aTem pesynbTar 4ONONHAETCA CMMBONaMy Havana v KoHUa Kagpa.

ADU «Modbus RTU»
B cnyyae wucnonb3oBaHMs KOMMYyHMKauwonHoro npotokona «Modbus RTU» PDU
[OMNOSHAETCS NONSIMW CETEBOW afpec 1 KOHTPOISIbHAsA CyMMa.

ADU
< >

Net. Address | Function code Data CRC

PDU

v

PucyHok 3: ADU ana «Modbus RTU»

CeTeBoW agpec cnyxut ana agpecauun npubopa B ceTu. KOHTponbHas cymma CRyKuT
ONs NPOBEPKU LENOCTHOCTM AaHHbIX. [Nepegatoliee yCTPONCTBO BbIMUCNAET KOHTPOSIbHYHO
CYMMY Haj BCEMMW MOMSAMW MOCHLINKWA, U 3aTeM pe3ynbTaT Bbl4MCNEHWS JOBABNSET B KOHEL,
noceinku. lMpuHUMalowee yCTPOMNCTBO, NOMYYMB BCH MOCHINKY, BBIYUCISET KOHTPOMbHYIO
CymMMy Kagpa Ans Bcex DanTtoB coobleHus, ucknioHas BGanTbl KOHTPONbHOW Cymmbl. B
cnyyae, ecnu NpUHATAs W BbIMUCNEHHAs KOHTPOMbHbIE CYMMbl paBHbl, NPUHUMAaETCH
peleHne O [OOCTOBEPHOCTU MNPUHATOrO kagpa. B npoTuBHOM cnyyYae kagp cuyuTaeTcs
HepocToBepHbIM. Ecnn npuBop nonyyaet HeQOCTOBEpPHBLIN Kaap, OH €ro UrHopuvpyeT U He
nocblnaeT Kakmx-nnbo oTBeTHbIX coobLeHun. 3TO 03HaYaeT, YTO CUCTEMA BEPXHErO YPOBHS
He NOMy4YuT OTBETa B TEYEHUE OXMAAEMOro BPEMEHW W AOMKHa cAenaTtb NOBTOP 3anpoca.
Ecnu xe dakT nonyyeHns HeJOCTOBEPHOW NOCLINKM 0BHAPYXEH CUCTEMOW BEPXHENO YPOBHS,
TO OHAa MOXET BbINOMHWUTL NOBTOP 3anpoca.
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MNpun nepegaye UcnonbL3yeTcs ABOMYHAS CUCTEMA KOAMPOBAHMSA, HAYaNo 1 KOHeL, NocbInku
OnpeaensarTCcsa No ANUTENbHOCTN «MHTEpPBana TULWWHbLI» - BPEMEHU, B TEYEHME KOTOPOro He
nponcxoauno nepepayn. T.e. kaap coobuieHUs «3akmnioyeH» Mexay ABYMS UHTepBaramu
TUWWHLIL. BanTel COOGLEHNA QOMKHEI NepefaBaTeECA HENpPepbIBHbIM NOTOKOM. [NnTenbHOCTb
WHTepBana TuwuHbl no craHpapty «Modbus RTU» onpegensetca kak 3,5 AnuTenbHOCTU
nepepa4v banta Ha 3agaHHoM ckopocTu. B kavecTBe hyHKUUM pacHeTa KOHTPOMNbHOW CyMMbI
B pexume RTU ucnonsayetcsa Cyclical Redundancy Checking (CRC16). Mpumep dyHKUMK
pacdeta CRC16 npuBegeH B [1punoxeHun 7, a onucaHuwe reHepauun KOHTPOMbLHON CyMMbI
MOXeT ObITb HAMAEHO B AOKYMeHTauun Ha cauTe www.modbus.org.

ADU «Modbus TCP»

B cny4ae wcnonb3oBaHus KOMMyHWKauuoHHoro npotokona «Modbus TCP» PDU
pononHaetcsa 3aronoskom MBAP (MODBUS Application Protocol), cnyxawwvm Aans
noeHTudrKaunu.

ADU
< >

MBAP Header| Function code Data

PDU
< >
PucyHok 4: ADU ans «Modbus TCP»

MBAP Header cogepxuT cnegytowme nons:
e VpeHTucukatop 3anpoca (ganuHa 2 6aita). 3anonHAETCR CUCTEMOWN BEpPXHEro

ypoBHsA. KonupyeTtcs npubopom u3 3anpoca npuv BbINONHEHUW OTBETA;
¢ WpeHTtncpukatop npotokona (anuHa 2 6aira). JomkeH 6biTh paBeH 0;
¢ [nuHa coobueHuns B bantax (anuHa 2 6anta). JomkHa BeiTe pasHa anuie PDU + 1;
¢ CeteBon agpec npubopa (gnuHa 1 6anTt). 3anoNHAETCA CUCTEMOW BEPXHEro YPOBHS.

Mpwu BEINONHEHMN OTBETa NPUOOPOM 3aNONHAETCA B COOTBETCTBMM C €ro HACTPOMKOMN.
[ByxbanTHble nOns 3aronoBka NepefalTcs B MOPSAKe CHadana Crapluvi, 3aTtem

Mnagwumn 6anT.

BHUMAHUE! [punbopsbl, nmetowmne sepcuio BcTtpoeHHoro MO meHee 1.02 He peanuayior
npotokon Modbus RTU. B octanbHelx npubopax onpeneneHue
ucnonesyemoro npotokona obMeHa BbINONHAETCS aBTOMATUYECKM B
MOMEHT nony4eHus 3anpoca. B cBa3u ¢ aTum ceteBow agpec 58 aBnaeTca
HeponycTMMbIM Anga npubopo. ¢ Bepcuen 10 1.02 u Boiwe.

BHUMAHMUE! Cetesoii agpec 240 sBNsSeTCA WMPOKOBELWATENbHLIM, T.€. Ha 3anpoc c
Takum agpecom oTeevaeT mobon npubop. MNpy 0bbeauHEHMN HECKONBKNX
NprvbopoB B CeTb KaXOOMYy U3 HMUX OOMKEH ObiTb NPUCBOEH YHUKANbHbLIA B
npegenax cetTu ceTeBol agpec, OTNNYHbINA OT LUMPOKOBELATENBHOrO.

BHUMAHMUE! [lpwn pabote no uHTepdpency Ethernet npubop moxeT pabortats B pexume
TCP cepeepa unn TCP knuexTa. B pexxume TCP cepeepa Ha nopty 502
ucnonesyetca npotokon Modbus TCP, na nopty 5001 — Modbus ASCII
(RTU npu BoamoxHocTu). B pexume TCP cepBepa Ha KNUEHTCKUX nopTax
meHee 5000 wucnonbayetcs npotokon Modbus TCP, Ha noprtax 5000 u
6onee — Modbus ASCII (RTU npu BO3MOXHOCTW).
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2 Peanu3oBaHHble (PYHKUMM NPOTOKONA

2.1 ®yHxkuyma Modbus 03 (0x03 hex) (Read Holding Registers) u 04 (0x04 hex) (Read
Input Registers)
®yHKUMKM NpeaHa3HayYeHbl AN YTeHUSA ABOMYHOIO COAEPXKMMOro LeCcTHaAUaTUPa3psaHbIX
pervctpoB npubopa. Otnnyune dyHkummn 0x04 ot 0x03 B TOM, HYTO OHA NPUMEHSAETCSH TONbLKO
ANsi YTEHUS1 NapaMeTpoB, HEAOCTYMHbIX ANns 3anvcu. B obuiem Buae cTpykTypa 3anpoca u
oTBETa MMEET CreayoLnn Bna;

PDU 3anpoca:

DYHKUMS Ha4anbHbIi Ha4anbHbINn Konuyectso KonuyecTtso
0)(53!‘0le04 anpec anpec perncTpos PerncTpos
(ctapwui 6anT) | (Mnagwuin 6anT)| (ctapwwuin 6anT) | (Mnagwun 6anT)

MNone Data PDU cogepxut nons «HaYaneHbi agpecy», ykasbiBaroLMi C Kakoro perucrpa
HauMHaTb YTeHune, n «KonNMYecTBO PErncTpoBy, ykasbiBaloLlee, CKONMbKO PerucTpos cnegyet
npoYMTaTh.

PDU otBeTa B crny4ae BbinonHeHusa 6e3 owmnbok:

Konuuyecteo . . y
dyHKUMA 6aHT NAHHBIX B 1-bI perucTp 1-biA perncTp | BanTel peructpos
0x03/0x04 orBeTE (cTapwmui 6anT) |(Mnagwun 6ant) 2,3...N

B cnyd4ae ycnewHoro BbINONHEHWA B OTBETE MPUCYTCTBYET COAEPXKMMOE 3anpoLUeHHBIX
pernctpoB. [lone «KonunyectBo 6Gant paHHbix B OTBeTe» OyoeT paBHO KOMUYECTBY
3anpoLUEHHbIX PErucTpoB, YMHOXEHHOMY Ha Aea. [lpouYnTaHHOe COAepXKMMOE PEerncTpoB
HaumHaeTcs ¢ banTa, cneayiouwero 3a nonem «Konnyectso 6anT AaHHbIX B OTBETEY.

PDU oTteeTa npu BO3HUKHOBEHUM OLUNOKMK:

DyHkuma 0x83/0x84
(ycTaHoBNeH cTapLummn 6uT)

Kop owwmbku

Ans nHhopMMpoBaHUs BedyLEero 0 TOM, YTO onepauusi He BbiNoNHeHa UIKn BbiNOMHEeHa ¢
owwubkon, npubop ycraHaBnueaeT cTapwui 6uT nons «®yHkumA» B oTBeTe. bant,
cneayowurin 3a nonem «®yHkuma», ByaeTt cogepxaTb ko oWKMOKM (3HAYEeHUs KOOO0B OLWIMBOK
npvseaeHsbl B MpunoxeHun 3).

2.2 dyHkyma Modbus 06 (0x06 hex) (Write Single Register)

®dyHKUMS  npegHasHadeHa  AnNs 3anucyu ABOMYHOrO  COAEPXWMOro  OAHOro
LecTHaauaTupaspaaHoro perucrtpa npubopa.

PDU zanpoca:

DyHKUMS Anpec Agpec 3HaueHve 3HaueHve
0x06 (crapwwin 6anT) |(MNapgwmwia 6anT)| (cTapwmwin 6anT) [(Mnagwwin 6anT)

MNMone Data PDU 3anpoca cogepxuT nons «Agpec», yKkasbiBalOWMWN B KaKOW perncrp
BbINOJSTHAETCA 3annCh, N 3HAYEHWE 3anMCbiBAEMOro permcTpa.

PDU otBeTa B cny4ae BbinonHeHns 6e3 owmnbok:

DYHKUMA Anpec Apnpec 3HayeHue 3HayeHWe
0x06 (cTapwuin GanT) [(Mnagwnin 6anT)| (cTapwmin 6ainT) |(Mnagwmin 6ainT)

B cny4ae ycnewnoro BeinonHeHns PDU oteeTta coaepxuT Konuio nepebix natn 6ant PDU
3anpoca.

PDU oTteeTa npu1 BO3HUKHOBEHWM OLLUNGOKMN:

®yHkuma 0x86 (yctaHoBneH

cTapLunin 6ur) Kon ownbku
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OnucaHue npoTokona obmeHa

Ans niudopmMmnpoBaHus BeayLLEero 0 ToM, YTO onepaums He BbINOMHEHa UK BINOMHEHA C
owwubkoin, npubop ycraHaBnueaeT cTapwuii 6uT nons «®dyHkuuA» B oTBeTe. bant,
cnegywowmin 3a nonem «PyHkuma», ByaeT cogepxartb Kog owmnbkn (3HaYeHnsa KoaoB OLWnbok
npvseaeHsl B MpunoxeHun 3).

2.3 ®yHkuyma Modbus 16 (0x10 hex) (Write Multiple Registers)

®yHKUNS NpegHa3HayeHa onsa 3anucu ABOUYHOrO COAEPXKMMOro LecTHaauaTupa3spsaaHbIxX
perncTpoB npubopa.

PDU zanpoca:

Hauy-bin | Hay-bih | Kon-sBo | Kon-Bo Komn-86 1-bIKA 1-bIiA BaiiThi

dyHKUMA | agpec agpec per-os | peros | - nna perucTp | perucTp per-os

0x10 |(cTapwwit| (Mnagwwm |(cTapumii| (Mnagwm sanmen (cTapwwit| (MnagLm 53 N
6ant) | 1 GanT) bant) | 1 banT) Gant) | ¥ GanT) e

lNMone Data PDU 3anpoca cogepxut nons «HavanbHbI agpecy», yKasbiBaloLMW C Kakoro
pervcTpa HadvHaThe 3anuch, «KOnM4ecTBO PEerMcTpoB», YKa3biBaloLlee, CKOMbKO PerucTpos
cnegyet 3anucaTb, «KonmuyectBo 6ant agng 3anucu» M HENOCPEACTBEHHO 3HAYeHUs
3anucbiBaeMbIX PerucTpoB.

PDU otBeTa B cny4ae BbinonHeHusa 6e3 owubok:

Hau-bi agpec
(cTapwwii 6aiT)

Hau4-bin agpec
(mnagwwii 6ainT)

Kon-Bo perucTpos
(cTapwmwin 6anT)

Kon-eo perncTpos
(Mnagwwuin 6anT)

PyHKUMA
0x10

B cny4ae ycnewHoro sbinonHeHus PDU oTBeTa cogepxuT konuto nepsbix natv 6ant PDU
3anpoca.
PDU oTtBeT npn BO3HUKHOBEHUWN OLLMOKK:

®yHkuymna 0x90 (ycTaHOBNEH CTapLumn 6uT) Koa owmnbku

Ans nudopmMnpoBaHus BegyLLero 0 ToM, YTO onepauusa He BbINONHEHa UMK BLINOMHEHA C
owwubkon, npubop ycraHaBnueaeT cTapwuii 6uT nons «®yHkuua» B oTtBeTe. bant,
cneaytowmin 3a nonem «®yHkums», 6yaeTt coaepxkaTb ko ownbku (3Ha4YeHUs KoaoBs oLWnBoK
npuseeHsbl B MpunoxeHun 3).

2.4 ®yHkuyma Modbus 20 (0x14 hex) (Read File Record)

®PyHKUNS npegHasHadeHa Ans YTeHus perncTtpoe danna. ®ann opraHu3oBaH Kak Habop
3anucen ¢ Homepamu ot 0000 oo 9999. PyHKUMA MOKET YMTaTb HECKOMNBKO Pa3NUYHbIX rpymnn
pervctpoB. [pynnbl MOryT ObITe HenocnegoBaTenbHbIMW, HO PErucTpbl BHYTPWU rpynnbi
OOMKHBI BbITh NOocneaoBaTeNbHbLIMK.

PDU zanpoca:

Mpynna fpynna | Mpynna | Fpynna | Tpynna | Ipynna | Tpynna Mpynna F;y:na Fi{r;na

DyHiuun OnuHa X Tin X, Homep | X, Homep | X, HoMmep | X, HoMmep | X, AnuMHa | X, AnuHa X41. Tan Homerp Home’p

0x14 3anpoca (a;:er,ua cdanna | caina | 3andcd | 3andcu | 3anucu | 3anucu (Bcéma tpaiina thaiina
(7+490) aBeH B (ctapw. | (mnagw. | (cTapw. | (Mnagw. | (cTapw. | (MnagLw. aBeH 6 ora

Pasend) | “Gair) | Gadr) | Gaiir) | Gamr) | Gair) | Gawr) |PAROMO)| (CTAPW. | (Mnanw.

anT) BanT)

Mone Data PDU 3anpoca cogepXxur:

e [llone «anuHa 3anpoca»= 7 * N, rge N — konu4ecTBO rpynn 3anpalivBaeMbix
PErnucTpos;

e OnwucaHue rpynn 3anpawmBaeMbiX PEMMCTPOB, KaXA0E U3 KOTOPbIX MMEET Nons:
Twun. Bcerna paseH 6;

o Homep danna;
o Homep 3anuncu BHyTpK thanna;
o [HAnuHa 3anucu. OnpegenseTr KONMWYECTBO 3anpaluvBaemMblX PEerncTpos

rpynnol.
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PDU otBeTa B cny4ae BbinonHeHnsa 6e3 owmnbok:

Mpynna | Mpynna | Mpynna | Mpynna Ipynna | Fpynna | Mpynna | Mpynna
Ipynna | Fpynna X, X, X, X, Ipynna | Mpynna X+1, X+1, XK+, X+,
DyHkums | dnuHa X, X, TIn | perucTp | pericTp | perncTp | perucTp X+1, |X+1, T!Mn| perucTp | perdcTp | permcTp | pernctp
0x14 oTeeTa | gnuHa | (ecerga 1 1 2 2 anuwHa | (ecerga 1 1 2 2
(Bait) |paseq 6)| (cTapw. |(Mnagw. | (cTapll. |(MNaow. (Bait) |paped 6)| (cTapw. |(Mnaguw. | (cTaplu. |(MAagw.
Bair) BaiT) Baiir) Bair) Bair) BanT) GaiT) Baiit)

MNone Data PDU 3anpoca cogepXuT:
e [lone «anuna otBeTa»=((I'pynna X, gnuna) + 2)+((MFpynna X+1, gnuHa)+2)+._;
e [pynnbl perncTpos, kaxaas U3 KOTopbIX UMEET:
o [OnuHa rpynnsl (6anT);
o Twn. Bcerga paBeH 6;
o Pernctpbl gaHHbIX.
PDU oTtBeT npu BO3HUKHOBEHUW OLUNOKN:

®yHkUma 0x94 (ycTaHoBNeH cTapLunin buT) Koa owmnbku

Ans nudopmMmnpoBaHus BegyLLero 0 ToM, YTO onepaums He BbINONHEHA UK BLINOMHEHA C
owwubkon, npubop ycraHaBnueaeT cTapwuii 6uT nons «®yHkuua» B oTtBeTe. bant,
cneaytowmin 3a nonem «®yHkums», 6yaeTt coaepxkaTb ko ownbku (3Ha4YeHUs KoaoBs oLWnBoK

npuseaeHsl B MpunoxeHun 3).

BHUMAHUE! B ortcrtynnexue ot craHgapta Modbus npnbop moxeT npucbinaTte OTBET,
coaepxawun Tonbko nepsble 4 6anta PDU, u He cogepawmi AaHHbIX
3anpoLueHHon rpynnbi npubopos.. Takue OTBEThI cnepyet
WHTEepNpPeTMPOBaTE Kak CUTyauuto, koraa npubop He Hawen 3anucu davna

C AOCTOBEPHbLIMW OaHHbLIMW.
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3 OpraHuzauusa gocTyna K JaHHbIM

3.1 MC"Oﬂb:!YEMbIe TUNbI AAHHbIX U YCNOBHbIE 00603Ha4YeHun

unsigned char —-6e33HakoBoe Lenoe 4ucno (8 6ur);

signed char —3HakoBoe uernoe 4nucno (8 6ur);

unsigned short —6e33HakoBoe uenoe 4ucno (16 éur);

signed short —3HakoBoe uernoe yncno (16 6ur);

unsigned long —6e33HakoBoe Lenoe 4ucno (32 buta);

signed long —3HakoBoe uenoe yucno (32 bura);

unsigned __int64 —6e33Hakosoe uenoe 4nucno (64 bura);

signed __int64 —3HakoBoe uenoe 4ncno (64 buta);

float — BellecTBEHHOE YMCNO OAMHAPHOW ToYHOCTM (32 BuTa) C NnaBaLLen 3anaToun,

cooTBeTcTBYKOLWEe cTaHaapTy «|IEEE 754»;

¢ double — BelwecTBeHHOE YMCNO ABOWHOW TOMHOCTU (64 6MTa) ¢ NnaBatoLlen 3ansToun,
cooTtBeTcTBYylOLWee ctaHaapTy «|IEEE 754»;

e R/O — pocTyn TONbKO Ha YTeHuWe;

¢ R/W — pgoctyn Ha yTeHue u 3anuck (6esycnoBHbIN);

¢ R/W* — poctyn Ha 4TeHue un 3anucb. PaspeleHume Ha 3anucb fdaeTcs TOMbKO Npu
YCNOBUAX, ONUCAHHbIX OTAENBHO;

¢ BUTTON - goctyn Ha 4TeHue, 4OCTYN Ha 3anMcb NOCNe OLHOKPATHOIO HaXaTua KHOMKK

«docTtyn» (ANUTENBbHOCTL HaXaTus He MeHee 1 cek.);

3.2 PerncrtpoBbii 4OCTYN U XapaKTEPUCTUKKA NapamMeTpoB

focTyn K TekywuMM U HacTpoedHbIM napametpam npubopa peanu3oBaH Yepes yHKUUK
YTEHMA W 3anNUCU PErucTPOB — MEPEMEHHbLIX, MMEWLWMUX TWN LWecTHaguaTnpaspsgHoe
6e3sHakoBoe uenoe. [Npu opraHn3zauun perucTpoBOro AoCTyna AenaeTcsa AOMyLIEHUe, YTO
BCE MHOroobpasHbie CTPYKTYpbl AaHHbIX pacnonarakvTcs B NAMATH, 3NIEMEHTAPHON SYENKOoM
KOTOpOW SIBNSIeTCA OAWMH LWecTHaguaTupaspsaHbii perycTtp Tuna «be3sHakoBoe uenoey.
dur3nYEeCKN AaHHble MOMYyT HAaXOAMTHCA B COBEPLUEHHO pasHbIX y4YacTkax namsTu npubopa u
OaXe B pasHbiX TMNax namaTu (onepaTMBHAs, dHEproHesaBMcumasi v T.4.), HO Ansi CUCTEMb
BEPXHEro ypOBHS AaHHble «BbIMAAAT» Kak euHoe aapecHoe NpocTpaHCTBO. B aToMm cnyyae
BCE [JOCTYyMNHble [aHHble MOXHO TNPeAcTaBUTb KakK MacCcuB LuecTHaauaTMpaspsigHbiX
PErMCTPOB, KaXXabli U3 KOTOPbIX XapakTepudyeTcsa HOMEpPOM B MaccvBe (Aanee agpecom).
Kaxgbi napameTp npvbopa MOXeT 3aHMMaTb YacTb perucrpa, BeCb PerucTp LEenMKOM Ui
HEeCKonbKo perucTpoB. Takum oBpa3om, napameTp xapakTepudyeTcss COBCTBEHHBIM TUMNOM U
pacnonoXeHnem BHYTPU MaccuBa perucTpos.

floctyn k apxuBam OpraHu3oBaH 4epe3 cTaHaapTHble @yHKUMKM 4YTeHusa hannos,
npegycMoTpeHHble npoTokonom «Modbusy.

3.3 lMopsagok xpaHeHUA U Nnepenayvu 6anT AaHHbIX

Ans 4YTeHus 1 3anucu pernctpoB B ctaHgapte «Modbus» npeaycMOTpeHb! cneyvansHble
(YHKUMW, KOTOpblE ONEPUPYIOT COAEPXMMbIM LUECTHAAUATMPA3pPSaHbIX PerucTpoB. 3Tu
yHKUMM NpegnonaratT, 4TO NpUbop XpaHUT AaHHbIe TONLKO TWUNa LWecTHaauaTtupaspsaHoe
Oe33HakoBOe Lenoe U HUYEero He «3HaKT» 0 TeX TUNax JaHHbIX, KOTOPbIMKU OeUCTBUTENbHO
npeacTaeneHsl napameTpel npubopa. Takum obpasom, nony4aeTcs, 4To B npubope AaHHbIe
XpaHATCA B HekoeM wucxogHom dopmaTte, a nepegarTcsa no cetw B Buae Habopa
LecTHaguaTnpaspaaHolx permctpos. [lpy nepepade OaHHbIX, Y€l pa3mMep B MCXOOHOM
tdopmaTte npeebiwaetr 16 o6ut (long, float, double w T.4.), WUCNONBL3YHOTCA HECKOMNBLKO
nocnegoBaTenbHbIX perncTpoB. [1pn 3ToM Mnagwve crnoBa NepeaarTes B NepBy oYepeab,
crapwue - B nocnegHwo. T.0., ans npeobpaszoBaHusa K nopsaky 6anT, ectecTtBeHHOMY Anst
nnatcdopmel  PC, TpebyeTca Ang  KakOoro nNpoYMTaHHOIO/3anvcbiBaemMoro  perucrpa
W3MEHUTbL NOPAAOK BanT.
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AN

MNpumep pasmeweHus aaHHbix ana Tuna long (MSB-most significant byte, LSB-least
significant byte):

B3 B2 B1 BO
MSB LSB
Pernctp Pernctp A0 Pernctp A1
Mopsaok nepegayn nepBbIn nocnegHumn
Baunt B1 BO(LSB) B3 B2(MSB)
Mpumep pasmelleHnsa aaHHbIX anda Tuna float:
B3 B2 B1 BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Peructp Pernctp AO Pernctp At
Mopsgok nepenayn nepBsblii nocneaHun
Baut B1 BO(LSB) B3 B2(MSB)
Mpumep pasmelweHna aaHHbIx ansa Tuna double:

B7 B6 B5-B1 BO
SEEEEEEE EEEEMMMM MMMMMMMM MMMMMMMM
Pernctp Pernctp A0 Pernctp A1 | Peructp A2 Pernctp A3

Mopsaok nepenadn |NepBbin nocnegHuii
Bawnr B1 |BO(LSB)| B3 B2 | B5 B4 |B7(MSB) B6

3.4 YTeHue/zanuchb TEKYLWMX N HACTPOEYHbIX NapamMeTpPoB

YTteHue/3anucb TEKYLUMX W HACTPOEYHbIX NapameTpoB MNPOU3BOAUTCS MpPU NOMOLLUU
PyHKUMIN YTeHus/3anucKu pernctpoB (dyHkumm YteHus 0x03, 0x04, dyHkumm 3anucu 0x06,
0x10). MapameTpbl, AOCTYMHbIE TOMBbKO HA YTEHWE, MOryT ObiTb NPOYUTAHBI TOMNBLKO
dyHkumnen 0x04. MapameTpbl, AOCTYNHbIE Kak Ha YTEHME, Tak WU Ha 3anucb, MOryT ObITb
npoYuTaHbl obenmmn yHKUMAMU NO OAUHAKOBLIM aapecam. PacnpegeneHve nepemMeHHbIX B
aapecHOM NPOCTPaHCTBE onMcaHo B pasaene Kapra nepeMeHHbIX.

MonbiTka 3anucu nboro napameTpa C ypoBHEM AOCTyna, OTMWYHBIM OT
«R/W», pomkHa npeaBapsiTbCs  3anWCbid  NapamMeTpoB  rpynnbl
«ABTOpu3auunsa» (cm. Kapma nepemerHsix). MapameTtp «Kpuntomaccme»
MOXET WMETb MPOM3BOMILHOE 3HA4YeHWe, ecnn WHOe He OroBOPEeHo
otaencHo. MapameTp «BpemeHHas meTKay» OOMKEH copepXaTb 3Ha4YeHue

naTtbl/BpeMeHu n3amMeHeHnst napameTpa.

BHAMAHMUE!

3.5 OpraHuzaumsa apxXMBOB U CYMTbIBaHUE APXUBHbLIX AAHHbIX

Mpnbop copepkMT apx1Bbl CrieayLwmx TUMNOoB:
e CobbITUA;
e YacoBow apxuB;
e CyTOYHbIA apXxuB;
e Mecs4uHbIN apXuB;
ApxuBbl MMEIOT KOMBLUEBYK CTPYKTYpY, T.€. NP MOMHOM 3anofHEHWW apxuBa HOBbIE

3anvucK NULWyTCA Ha MeCTO CaMblX CTapblX.
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ApxuBbl xpaHAaTca B npubope B Buae davnos. Kaxawid dann coaepXuT Oeckpuntop
(haina (B NepBOW 3anucKu), a Takke 3anucu, NpeacTaBnslowen ogHo cobbiThe UM OAWH
«BPEMEHHOM cpe3» AaHHbIX. [Ans 4YTeHMa coaep)KMMOro apxvuBOB UCMNONb3YeTcs (yHKUMSA
yTeHus annoe (pyHkumns 0x14).

Kaxabin davn B nepson 3anucu (Homep 0) xpaHuT geckpuntop cavna. OcrtanbHble
3anucuK npeacTaBnanT gaHHble darna. [leckpuntop hanna coaepXur:

e [InuHa nepsol 3anucu (AnuHa geckpunrtopa, unsigned short);

Tun nepeon 3anucum (Tvn geckpuntopa, unsigned short, Bceraga pasex 1);

[nuHa cpanna B konuuecTee 3anncen (6e3 yyeta nepson 3anucu, unsigned short);

[nuHa kaxxgown 3anucK B bantax (kpome nepBow 3anucu, unsigned short);

Tun cogepxumoro canna (unsigned short). MoxeT npyHuMaTh 3Ha4eHus: 0 — chann

cobbITui, 1 — YacoBOW apxvB, 2 — CYTOYHbIN apX1B, 3 — MECAYHBIN apXUB;

e WHpekc 6yaywen 3anucu (unsigned short). MpuHumaeT 3HaveHue ot 0 go «AnuHa
channa B konuuectee 3anuncei — 1». ObHynseTca npu cbpoce apxuea.

e ToranbHbIM cyeTymK 3anucein (unsigned long). OBHynsieTcs npu cbpoce apxmea.

Anroputm goctyna kK channam:

1. YreHue 3anucu c Homepom 0 3 canna c Homepom N, rae N=1 (nonyyexue
peckpuntopa canna). Ecnu npubop BepHyn ownbKy ¢ KOOOM 2, 3HAYUT,
cdannos bonbLle HET;

2. AHanus geckpunTopa Ha npeameT ANUMHbI OCHOBHbLIX 3anucein 1 AnuHel anna;

3. YteHue ocTaBluMXCA 3anucen hanna u ux HTepnpeTauus;

4. TlosTopeHue nyHkToB 1-3 ans cneaytowero anna.

Kaxxpasn apxuBHas 3anucb, HE3aBUCUMO OT TuNa panna, UMeeT crneayroLLyko CTPYKTYpY:

e Homep 3anucun. CHeTUmK, KOTOPLIA YBENUYMBAETCHA HA e4AnMHULY Npu opMMpOBaHUN
HOBOW 3anuncK BHYTpW aaHHoro canna. Vimeet tun unsigned __int64;

¢ Maccwus bant anmHon «[dnvHa kaxgon 3anuck B bantax (cm. geckpuntop danna)» - 13. B
HeM pasMeLLaeTCs CTPYKTYpa AaHHbIX apXMBHOMW 3anucu (CM. IHTepnpeTauus apxuBoB);

e CnyxebHbin 6anT. MmeeT Tun unsigned char;

¢ KoHTponkbHas cymma 3anucu. Mimeet tun unsigned long n paccynTeiBaeTca no
anroputmy Crc32 (Mpoeepka LeNOCTHOCTU AaHHbIX AOMKHA BbINONHATLCA HA4 BCEM
Bbnokom gaHHbIX anuHon «dnwnHa kaxkgow 3anvcn B 6antax (cMm. geckpvntop danna)»
BKIKOYASA KOHTPOMBHY CyMMy. DYHKLMA NPOBEPKU KOHTPONBHOW CYMMBbI B
MpunoxeHun 4).

BHUMAHMWE! [lpu uteHun apxvBoB cneayeT yuuTbiBaTb (PU3NHECKYO CTPYKTYPY pasmeLLeHus
OaHHbIx Bo flash-namaTn. MNoa ogHy 3anmnck danna cobbituin pesepsBupyeTcs 64
Bavita, noa 3anMcK annoB 4YacoBOro, CYTOYHOro, MECAYHOro apxuBoB — 256
Bawut. Mpu atom, B npubopax, umerowmx annapaTHyrwo Bepcuo MeHee 4.02
pa3mep ctupaemoro cektopa flash-namstu coctaBnset 256 6aiT, B annapaTtHon
Bepcun 4.02 m Bblwe — 4096 Gant. T.e. OOMH CTMpPaAEeMblil CEKTOP MOXEeT
copepxaTb Oonee ogHow apxuBHoW 3anucu. lNepen 3anucbld B HadarnbHble
Bantbl cektopa flash-namsatn npomssoguTcsa cTMpaHme cekTopa, YTo NPpUBOAUT K
YHUUTOXEHUIO BCEX UMEIOLLNXCS B HEM 3anvcen.

ANropuTM ONTUMU3NPOBAHHOIO CYMTLIBAHWS apxvBa npueeaeH B MpunoxeHun 6.
3.5.1 Mnmepnpemayusi 4acoe8020, CYymMOYHO20 U MECSYHO20 apXueoe

YacoBoW, CYyTOYHBIN apxuBbl BeAYTCA TOMBKO MPU HanNM4uu (pyHKUUW apXMBUPOBAHWSA B
npubope. Hanuume yHKUUN apXMBUPOBAHUS MOXHO ONPeaennuTb No 3HAYEHUIO NEPEMEHHOM
«Mopenb» (cM. KapTta nepemeHHbIX).

Heobxoanmo npouutatb Bce 3anucu panna, BbICTPOUTb MX NO NPU3HAKY HapacTaHus
3HaveHus nonsa «Homep 3anucuy» U MHTepnpeTUpoBaTb TE€ 3anucu, Yy KOTOPbIX CXOAWTCA
KOHTpOMNbHasA cymma.
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ApXvMBHaA 3anvcb COAEPXUT criegyoLlive nons:
Paamep
HassaHue CwmelleHve (Gaiir) Twn lNpumevaHue

[Hata/Bpems 0 6 unsigned char[6] |cc:Mm:y4 aa:mm:rr B popmate BCD
CpegHee nasneHuwe P1 6 4 float (MnMa)
CpegHee paBnenwe P2 10 4 float (MMa)
MuHumansHoe naenexHve P1 14 4 float (MMa)
MuHuMansHoe aaeneHue P2 18 4 float (MnNa)
MakcumanesHoe gagnenue P1 22 4 float (MMNa)
MakcumansHoe fasneHue P2 26 4 float (MNa)
MuHmMManbHbIA pacxod no LIN 30 4 float (Mm3/4)
MakcumaneHbIn pacxog no LIN 34 4 float (Mm3/4)
OenbTta V+ LIN 38 4 float Mpupaw. V+ 3a neproa apxMeupoBaHua (m3)
Oensta V- LIN 42 4 float Mpupawl. V- 3a neprog apxusuposaHus (m3)
WMHterpan V+ LIN 46 8 double WHTerpan V+ Ha MOMEHT apxusmuposarusa (M3)
WMuterpan V- LIN 54 8 double WHterpan V- Ha MOMEHT apxuBupoBaHus (mM3)
Bec umnynbca kaHana V1 62 4 float (nfumn.)
Bec uMnynbca kaHana V2 66 4 float (n/fumn.)
Oenbta V1 70 4 float Mpupawerue V1 3a nepron apxvemposaHua (M3)
Oensta V2 74 4 float MpupalueHwe V2 3a nepyvon apxvBupoBaHns (mM3)
WMHTterpan V1 78 8 double WHterpan V1 Ha MOMEHT apXMBMPOBaHKUA (M3)
WMHterpan V2 86 8 double WHTerpan V2 Ha MOMEHT apXMEBMPOBaHKUA (Mm3)
CocT. AUCKp.BXOO0B 94 1 unsigned char  |He ucnons3yemcst
CocT. AUCKp.BbIXoaa 95 1 unsigned char  |He ucnonek3yemcs
OWnbKK 1 COCTOAHMSA 96 4 unsigned long  |CM. HWXe

. KoHTponbHan cymMa Ha MOMEHT
KC kanubposok 100 2 unsigned short APXABMPOBAHUS

. KoHTponbHan cymMa Ha MOMEHT
KC Hactpoek 102 2 unsigned short APXMBMPOBAHNA
OensTa HapaboTkw 104 4 unsigned long (I'IthHHD?LLL Hapab. 3a nepHon apxvBMPOBaHHA
WHTerpan HapaboTku 108 4 unsigned long  |WHTerpan Hapab. (MuH.)
LenbTa Hapab. 6e3 nuTaHus 112 4 unsigned long Rﬂ{p‘?m' Hapa®. 6ea nuT. 3a nep1o apxMaUp.
MHTerpan Hapab. 6e3 nuTaHua 116 4 unsigned long  [MHTerpan Hapab. 6es nuT. (MuH.)
CepuitHbli Homep MuTepdnoy 120 4 unsigned long

MapameTpbl, MMelowme B HaszBaHuM «LIN» nonyyalwT 3HaAYeHUA NyTEM YTeHUs U3
pacxogomepa «[utepdnoy PC», nogknoyeHnHoro k npubopy no uitepdency LIN.
Mone «Ownbkn n cocToaHuA» ABNAeTCA BUTOBLIM NOMEM, B KOTOPOM Kaablh M3 GuToB

koaupyeT cnegyowme owmnbkn u COCTOAHUS:

e 0-kannbBpOBKM paspeLUeHbl;

2-cbon ALIM;
3-cbomn flash;
4-P1 min;
5-P1 max;
6-P2 min;
7-P2 max;

8-HeT cBfa3m no LIN;
9-6bIN0 N3MEHEHUE HACTPOEK;
10-0TKNKOYEHWE NUTAHWUSA;

11-aBTOpHU3aLMA NO KNKOYY;
12-hakT BbINONHEHUA KAanUBPOBOK.

3.5.2 Mumepnpemauyus apxuea cobbimulil
ApxueB cobbITUM MOXET cogepxaTk bonee oaHoro davna. MNMoatomy cnegyeT nNpo4nTaThb

BCe 3anucu Bcex aunos apxuBa COObITUNA.

3atem 3anucwu,

1-00CTYN K UIBMEHEHUWIO NapaMeTPOB HACTPOMKM pa3peLUeH;

Y KOTOpbIX CXOOWTCH

KOHTpOnbHasi Cymma OTCOPTUPOBaTh NO BO3pacTaHuto nons «Homep cobbiTusa» (CM. HUXe) 1
3aTeM MHTepnpeTUpOBaThb.
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AN OnucaHue npoTokona obmeHa

c.14

ApxuBHas 3anucb COaepXvT cneayoume nons:

Ha3ssaHwne CmeLleH1e '?g::_? Twn MNpumevaHue
Tun cobbiTkA 0 1 unsigned char
Bpems HapaboTku 1 4 unsigned long
BHelwHAR BpeMeHHas MeTka 5 4 unsigned long
Oata/Bpems 9 6 unsigned char[6]
Tun 3Ha4yeHus 15 1 unsigned char
Twn NnepemMeHHon 16 2 unsigned short
Crapoe 3Ha4YeHue 18 8 unsigned char(8]
Hosoe 3Ha4eHune 26 8 unsigned char[8]
MaeHTudmkaTop KnoYa goctyna 34 4 unsigned charf4]
OwWwmbKM 1 COCTOAHKMA 38 4 unsigned long
Homep cobbiTus 42 4 unsigned long

e Tun cobbitusa. Onpegensetr TN npousowenwero cobbiTHs.

cneaylolwme 3HaveHus:

o 0x00 - HeT cobbiTus;
0x02 — N3meHeHue napameTpa;
0x03 — MNepesanyck;
0x04 — Bkn. nutaHus;
0x10 - Owwubka cTeka;
0x11 — Owunbka namepeHns;
0x12 — Owwmbka Yacos;
0x13 — lNepBbI 3anyck;
0x15 — Cbpoc apxuBa;
0x16 — CTupaHue apxuea;
0x20 — Kanubposka P;
0x21 — Kanubposka OUT;
0x22 — Hayano noBepku;
0x23 — OKOHYaHWe NOBEpPKU;
0x24 — YcTaHoBKa 4acos;
0x25 — Koppekuusi 4acos;
0x26 — 3anpeT KanMbpoBoK;

OO0 CO0OO0OOCO0OOQOOQCOOCDOOCO

MoxeT npuHUMaTbL

e Bpemsa HapaboTKn HA MOMEHT 3anucy (MUHYT);

BHewHsas BpemeHHaa meTka B ¢popmate BCD. Tun signed long. lMpeacrasnser
Konu4yecTBo cekyHa, npoweawee ot 01.01.1970 00:00:00;

Nata/Bpems. Ecnu npubop He nmeeT yHKUUM apXMBUPOBAHUS, TO aHann3MpoBaTb
AaHHOoe rnone He crnegyeT. 3HavyeHue npeacTaBneHo B Buage maccuea unsigned char
13 6-Tn anemeHToB. Kaxabih 6anT cogepxut 4ucno B cdopmate BCD (dyHkUmMM
npeobpasosaHna npeactaBnedHsl B [punoxenun 5). [lopsgok cnenoBaHMN:
ceKkyHaa, MUHYTa, Yac, AeHb, Mecsl, roa;

Tun 3HaveHuns. Tun unsigned char. Onpegenser TMN AaHHbIX 3HAYEHUW, XPaHUMbIX
B nonax «Crtapoe 3HayeHue» W «HoBoe 3HauveHue». MoXeT npuHMMaTh

cneqyloLme 3HavYeHus:
o 0 — HeT 3Ha4yeHus;

8 — unsigned __ int64;

9 — signed __int64;

10 — double;

17 — pata/Bpems. Maccue 13 6-tn 6ant B choopmate BCD (cekyHpa, muHyTa,
yac, AeHb, Mecs, roa).

o 1 —unsigned char;
o 2-signed char;

o 3 —unsigned short;
o 4 —signed short;

o 5 —unsigned long;
o 6 —signed long;

o 7 -float

O

O

o

o]
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Tun nepemeHHon ana cobeitnsa «M3ameHenne napametpa». Twun unsigned short.
Copeput 3HadeHUMe HadanbHoro agpeca pernctpa «Modbus» W3MEHEHHOro
napametpa (cMm. Kapta nepemeHHbIx);

Crapoe 3Ha4eHue. Maccue u3 8-mu baut. CogepXuT 3Ha4yeHue B COOTBETCTBUM C
TUMNOM, YKa3aHHbIM B none «Tun 3Ha4eHus »;

Hoeoe 3Ha4veHune. MaccuB 13 8-mmn 6ant. CoaepXut 3HayYeHne B COOTBETCTBUN C
TUMNOM, YKa3aHHbIM B none «Tun 3HavyeHus »;

WpexTtudumkatop kntoyva goctyna. Maccus tvna unsigned char 13 4-x anemeHToB;
Owwnbkn wn coctosHuA. Tun unsigned long. WHTepnpetauus aHanorudHa
WHTepnpeTaumMm OgHOMMEHHOrO Nons B 4acoOBOM apxuBe;

Homep cobbitua. Tun unsigned long. CyeTyuk, KOTOpLIA YBENUYMBAETCA Ha
eavHuuy npu (GOpMUpPOBaHUM HOBOW 3anvcy (CKBO3HAA Hymepauus cobbiTuid,
obwas ans scex pannoe apxvea cobbITUN).
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OnucaHue npoTokona obmeHa

c.16

4 KapTta nepeMeHHBbIX

HazeaHne Apnpec I?g::%p Twn Hoctyn MpumMevaHne
Hughopmauus o npubope
Tun ycTporcTea 0 2 unsigned short RO 0x1705
. cTapLunid BalT BEpPCUS, MNAALLINIA-
AnnapatHas sepcus 1 2 unsigned short R/O penaxus
cTapLUnin BaiT — METPONOrMYEcKM
Mporpammuas sepcun (MB) 2 2 unsigned short R/O 3HEIAMER 4ACTE, MNAALIKK-
METPOMNOrMHecKkH He3Ha4MmMan
4acTb
Egg:ﬁﬁgma METPOMNOMMHECKH 3HAYMMOW 3 5 unsigned short RIO Anropwtm CRC16
Egg::iy:cﬂdaqggﬁﬁoormecm 4 5 unsigned short RIO Anroputm CRC16
KoHTp.CyMMa HacTpoek 5 2 unsigned short RO Anropwtm CRC16
KoHTp.cymMma kanubposok 6 2 unsigned short RO Anroputm CRG16
BuT0: 0-6e3 Tok.BeIXOAA, 1-C
Mogens 7 2 unsigned short R/O TOKOBbIM BbIXO00M;
BuT1: 0-6e3 apxvsa, 1-c apxMBomM
CepuiiHbIi Homep 8 L unsigned long R/O
CepsucHas komanda
Komanga 32 unsigned short RW*  |{cm.Hm1ke)
. . |cek MuH. Hac, AeHb, MecsL, roa B
[Oaralspems 33 unsigned char[6] RW chopmate BCD
STtancH 36 4 float RW*  |{cm.H1ke)
Ofwue Hacmpoliku
Ceresoin agpec 64 2 unsigned short BUTTON |240-wupokosewwarentHeli
OTyeTHbIR Yac 65 2 unsigned short BUTTON (0-23
OTyeTHbIE CYTHA 66 2 unsigned short BUTTON [1-31
Hanu4ue Nurepdnoy 67 2 unsigned short BUTTON |0-HeT, 1-ecTb
CkopocTe obmeHa RS-232 68 2 unsigned short BUTTON |0-9600, 1-19200 (but/cek.)
Hacmpotku exoda V1
Bec nmnyneca 71 4 float BUTTON |(nfvmnynbe)
Hacmpotiku exoda V2
Bec nmnyneca 76 4 float BUTTON |(nfumnynsc)
Hacmpotku exoda P1
Pmax 79 4 float BUTTON |(Mna)
Hacmpoiiku axoda P2
Pmax 81 4 float BUTTON |(MMa)
Hacmpotiku mokoeozo esnixoda
Gmin 83 4 float BUTTON |({m3/4)
Gmax 85 4 float BUTTON |(m3/u)
Hacmpotiku duckpemHozo éeixoda
Pemim 87 2 unsigned short BUTTON |Cruncok aHaveHwiA:
0 — BelkNOYEH
1 - cpab. guckp.exona 1;
2 - cpab. auckp.exona 2;
3 - P1> ycraek max;
4 - P1< ycTasku min;
5 - P2 yoctaBku max;
6 - P2< ycTaeku min;
7 - G> yCTaBku max;
8 - G< yeTaBkn min;
9 - RS-232;
10-(P1< minjunu(P1> max);
11-(P1z2min) u (P1smax);
12-(P2< min)nnu(P2> max);
13-(P22min) u (P2smax);
14-(G < minyunu(G = max);
15-(G zmin) 1 (G =max);
16-nyctan Tpyba;
Pexumer 10 u Bonee peanusogaHs!
& aepcunx MBz2.00
Yectaska min 88 4 float BUTTON |3HaqeHuHe HWKHER yCTaBKkK
YecTaska max 90 4 float BUTTON |3HaveHue BepXHEn yCTaBKu
92 unsigned short BUTTON But 0 - BbixoA axmaerj npu
®narun OTCYTCTBHM U3MEpEHMIA
Kanubpoaku
Bxon P1 (AL min) 256 4 float R/O
Bxopn P2 (ALM min) 258 4 float R/O
Bxog P1 (ALN max) 260 4 float R/O
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AN OnucaHue npoTokona obmeHa c.17
Paawme|
HazeaHwve Apnpec 6 aﬁT)p Twn Hoctyn [MpumevaHne

Bxoa P2 (ALM max) 262 4 float R/O
Bxoa P1 (Tok 8 Touke min) 264 4 float RO
Bxon P2 (Tok B Touke min) 266 4 float RO
Bxog P1 (Tok B Touke max) 268 4 float R/O
Bxog P2 (Tok B To4ke max) 270 4 float R/O
Bbixon OUT (LIAM min) 272 4 float R/O
Beixog OUT {LIAM max) 274 4 float R/O
Bbixog OUT (Tok B Touke min) 276 4 float R/O
Beixog OUT (Tok B To4ke max) 278 4 float RO
Tekyuiue
Oara/spems 320 6 unsigned char[6] RO CC:MMIYY An:MMIIT B chopmate BCD
Pacxog LIN 323 4 float RO (M3/4)
W+ LIN (MHTerpan) 325 8 double RO (M3)
W- LIN {uuTerpan) 329 8 double RO (m3)
W1 uHTerp. 333 8 double RO (m3)
W2 uHterp. 337 8 double RO (M3)
Nasnexune P1 341 4 float RO {MMa)
[asnexve P2 343 4 float R/O (MMNa)

61T 0 — 3aMmkHyT Bx0g 1, BuT 1 —
Ouckp.sxogel V1, V2 345 1 unsigned short R/O 3aMKHYT Bxoa 2
Beixog QUT 345 1 unsigned short RO But 0 - samkHyT
Bbix0gHOR TOK 346 4 float RO (MA)
CoBbITHA U OLWKMBKK 348 4 unsigned long R/O KaK B HaCOBOM apXvBe
Koppekuus BpemeHn 350 4 unsigned long R/O paspelleHHas KOppPEeKLMA BpEMEHK
Bpema HapaboTku 352 4 unsigned long RO (cex.)
Bpema Bea nutaHua 354 4 unsigned long RO (MMHYT)
CepuiHblin Homep Mutepdnoy 356 4 unsigned long RO (MMHYT)
W+ LIN (MHTerpan) * 358 4 signed long RO (M3), Lenan JacTe nepem-oi 325
V- LIN {uHterpan) * 360 4 signed long RO (M3), Lenas YacTe Nnepem-oid 329
W1 uHterp. * 362 4 signed long RO (M3), Lenas YacTe Nepem-oi 333
W2 uHterp. * 364 4 signed long RO (M3), Luenas YacTe nepem-oi 337
Aemopusayus
Kpuntomaccus 577 16 unsigned char[186] RMW

Konu4ecTeo cekyHa, npolueawee
BpemenHan meTtka 585 4 unsigned long RW  |or 01.01.1970 00:00:00
Hanadka
Bxog P1 (koo ALY 6519 4 float R/O
Bxoa P1 (Tok mA) 621 4 float RO
Bxog P2 (kog ALY 623 4 float R/O
Bxog P2 (Tok mA) 625 4 float RO
Bxog V1 (kon-Bo dhpoHTOB MMn.) 627 4 unsigned long RO
Bxoa V2 (kon-so hpoHTOB MMM, ) 6529 4 unsigned long R/O
HauansHbie a3HavyeHus uHmezpanos V1, V2
HayanebHoe 3HaveHue V1 nocne cBpoca 366 8 double BUTTON |Tonbko BB 1.05 u Bonee
HavaneHoe aHadenne V2 nocne cpoca 370 8 double BUTTON |Toneko e MNBE 1.05 n Gonee

* TONLKO ANA nporpammHoi eepcuin 1.02 n Gonee (cwm. modbus agpec 2).

pynna napamempos « CepsucHas KomMaHoa» :

ﬂpm BbINONHEHWM KOMaHAbI

«3annucb»

paspelleH0 W3MEeHeHWe TOMbLKO BCeX Tpex

napameTtpoB («Komanpa», «[arta/Bpems» wu «3TanoH») oaHum 3anpocom. [lapametp
«[ara/spemsa» npepcraBneH maccusom m3 6-Tum 6ant B popmate BCD (cekyHaa, muHyTa,
yac, geHb, Mecsl, rog).

MNapameTp «KomaHaa» MOXET NPUHMMATL Ceayowmne 3HaYEHUS:

3HaveHre HassaHune Hoctyn MNpumevaHue

Mpu atom «data/epemsA» COAEPMKKWT 3HAYEHWE ANA YCTAHOBKK, «3TanoH»

7 YCTAHOBKA AATHI/BPEMEHMN BUTTON HE AHANUINPYETES NPUBOPOM

8 BRMIOUYWTE AMCKP. BbIXoA R/W Mons «Oata/spemns 1 «3TanoH» HEe aHaANU3MpyTCA Npubopos

9 BbIKNIGYMTL AMCKD. BbiXon R/W Mons «[Jata/spemss ¥ «3TanoH» He aHanuauMpywTca npubopos

10 cBpoc apxuea BUTTON [Mapametpbl «Jata/BpeMar n «3TaNoH» He aHannavpyloTca npubopom
MapameTp «3TanoH» COOEPKAT BENWYMHY KOPPEKLMK BpEMEHW (CekyHa),
a[laTa/Bpems» He aHANW3UpyeTcA npubopom. BenuuuHa f4onycTuMon

13 KOPPEKLS NATbI/BPEMeHM RW KOPPEKUWWM BPEMEHW MOXET BbITh NpoHKUTaHa 13 napameTpa «Koppekuus
BpeMEHK» rpynnel NapameTpos «T ekywwer (M. Kapta nepemeHHblx).
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AN OnucaHue npoTokona obmeHa

NMpunoxeHne 1. PyHKUUA pacuyeTa KOHTponbHOM cyMmmbl LRC

lMpumep dyHKUMKM pacyeTa KOHTPONbHOW CyMMbI Kaapa Ha si3bike CU:
unsigned char Lrc(unsigned char * pSrc, int length)

{
unsigned char locLrc=0;
for (int 1i=0;i<length;i++)
locLrc += * (pSrc+i);
return locLrc = ~locLrc + 1;

roe:

e pSrc — ykasatenb Ha bydep, coaepxaluin coobLieHue;

¢ length — konu4ecTBo BanT AaHHbIX, ANA KOTOPLIX TpebyeTtcs npomseectu nogcyeT LRC.
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NMpunoxeHune 2. PyHkuun npeobpaszoBauna B ASCIl u obpaTHO

Hwxe npuseaeHsl Nnpumepsbl Ha a3bike CU dyHkumnin npeobpasosaxua u3 ASCII copmaTta
B [ABOM4YHbLIA 1 oBpaTHoro npeobpasoBaHusa 13 geonyHoro B ASCII.
const unsigned char CharToBin[23]={0,1,2,3,4,5,6,7,8,9,
0,0,0,0,0,0,0,
10,11,12,13,14,15};
const char BinToChar[le]={'0",'1l","2",'3", "4, '5" '¢g', '"7"',
IBI’- 191’1A!' !B!r (Cl’ 'DI; IE‘;‘F‘}’;

char TwoASCIItoBIN (char #*cptr, unsigned char *bptr)
{

char ca,1;

unsigned char cb;

cb=0;
for(i=0; 1<2; 1++)
{

ca=*cptr++;

ch<<=4;
1f(({ca >= '0"'") && (ca <= '"9") || (ca »>= "A') && (ca <=
'F'))
cbhb|=CharTocBin|[ca-0x30];
else
return (0) ;
}
*bptr=cb;

return(l) ;

roe:

e cptr — ykazatens Ha Bydep, coaepxawmi cumsonbl ASCII;

e bprt - ykazaTtens Ha Bydep, Kyaa 3anucsLIBaKOTCA ABOWUYHbIE BaWUThI.
void BINtoTwoASCII (unsigned char *bptr, char *cptr)

{

unsigned char cb;

ch=*bptr;

*cptr=BinToChar|[ (cbh>>4) & 0x0F];
cptr++;

*cptr=BinToChar[cbh & 0x0F];

roe:

e bptr — ykazatens Ha Bydep, cogepxallmi ABOUYHbIE BanThI;
¢ cprt - ykaszaTtenb Ha Bydep, kyaa sanuceiBatotcs cumeornbl ASCII.
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NMpunoxenue 3. Kogbl owndbok, Bo3Bpawaembie npubopom

0 - HeT oWKBOoK;

1 - HegonycTMas PyHKUMS;

2 - HeQONYCTUMbIA aapec B 3anpoce;

3 - HepoONyCTUMbIE 3HAYEHUA B NONE AaHHbIX 3anpoca;

4 — HenonpaeuMas ownbKa BO3HMKIA BO BPEMSA BbINOMHEHMA onepauumm;

5 — nogTBEpX)OEHME BbINONMHEHUSA onepauumu (He NCNonb3yeTcs);

6 - 3anpoc He moxeT BbITb 0b6paboTaH celvac, Heo6xoaAMMO NOBTOPWUTL 3aNpoC No3gHee;
129 — pocTyn 3anpeLyeH;
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MpunoxeHune 4. PyHKUMNA pacuyeTa KOHTPONbHOU cyMMbl Crc32

#define CRC32 Pre() OxFFFEFFFFF
#define CRC3Z Pnom{) 0xEDB88320
fdefine CRC32 XOR() OxFFEFFFFF
#define  CRC32 Check( C) (_ C == 0xDEBB20E3)

unsigned char CRC3Z2 (void * pBuf, unsigned long len)
{

unsigned long 7J;
unsigned long CRC;

_CRC = CRC32 Pre();
for (J=0; j < len; Jj++) {

_CRC = CRC32Z Calc Byte(* ((BYTE*) (pBuf)+j), _CRC);
}

if (CRC32 Check( CRC)) {
return 1;
} else {
return 0;
}
}

unsigned long CRC32 Calc Byte(unsigned char D, unsigned long C)
{

unsigned char i = 8;
_C "= (D & OxFF);
do {
if (C & 1) { C={( C>>1)"CRC32 Pniom(); } else { C>>=1; |}
} while (--_1); - B B

return ( C);
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c.22

NMpunoxeHune 5. PyHkuumn npeobpaszoBanua B BCD n obpaTtHo

unsigned char BinByteToBcdByte (unsigned char Src)
{
unsigned char res;

res = (unsigned char) ( ((Src/10)<<4) | (Src % 10) );
return res;

}

unsigned char BcdByteToBinByte (unsigned char Src)
{

unsigned char res;

res = (unsigned char) ( ((Src>>4) * 10) + (Src & 0x0f)
return res;
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I'Ipunml(eHue 6. OnTumusaumn anropuTMma C4YMTbiBaHUA apXMBOB

HocTtyn k apxuBam npubopa peanu3oBaH 4epes C4MUTbiBaHue hauroeB no sanucam bes
BO3MOXHOCTM YKa3aHWA Xenaemown Aatbl apXUMBHOW 3anucu. ITo npeanonaraeTt cHUTbIBaHWe
Bcero chavna apxmsBa UENUKOM B KaxKgoMm ceaHce cBs3n. [lpu perynspHOM CuYUTbIBAHUM
apxuBa 37O NPUBOAUT K AOMOMHUTENBHLIM BPEMEHHBLIM 3aTpaTtaM Ha Mofy4YeHue apXvBHbIX
3anvcew, KoTopble BbINK NpoYnTaHbl BO BpeMs npeablayLimux ceaHcoB cBA3W. [ns akoHOMUK
BPEMEHWU CHUTbIBAHWUS anrOpUTM MOXET ObiTb ONTUMW3WPOBAH Ha CTOPOHE MPOrpaMMHOro
obecneyeHnss BepXHEro YpPOBHSA, €CNN OHO MMEEeT BO3MOXHOCTb COXPaHsTb NPOYMTaHHbIE
AaHHble B KaKOM-HMByAb xpaHunuwle, Hanpumep, 6ase AaHHbIX.

Anroputm ocHOBaH Ha ToM, 4To Basa gaHHbix (B[]) XpaHUT Kak coOepUMOE apXMBHbIX
3anvcen, Tak U cnyxebHyo nHdopmauuio o 3anvcax (Homep danna u MHAEKC 3anucK, 13
KOTOpbIX 3anuck Bbina npoynTaHa).

Ecnn ana paHHoro channa B Bl HeT nHdopmaummM, TO NPOU3BOANTCA CHUTbIBAHWE BCEX
umetowmxca B npubope 3anucen (KONUYECTBO 3anucerd MoxeT ObiTb onpegeneHo w3
Aeckpuntopa ganna).

Ecnu B[l copepxuT wuHgoOpmauuio 0 npeablgyllem cyYuTbiBaHUM, TO Heobxogvmmo
NPOW3BECTM CYMTbIBaHME U3 nNpubopa, ykasas HoMmep anna n MHOEKC 3anucu Takue xe, Kak
B nocnegHen 3anucu B[ (T.0. BBINOMHAETCA KOHTPOMbLHOE CUYUTLIBAHWE NOCNEeaHEen
W3BECTHOW 3anucu).

HecoBnageHne MHKpeMeHTHOro Homepa 3anvcu (Tun unsigned _ int64) unu KOHTPONLHON
CYMMbI NPOYUTaHHON 13 npnubopa 3anucuK ¢ aHanorMYyHbIMKM nonsiMu 3anucu us B rosoput o
TOM, 4YTO apxvMBHas 3anuck Belna nepenncaHa ¢ MOMEHTA NocnegHero CYMTLIBAHUA (apxuB
«3akonbuesancs»). B atom cnyyae cnegyetr nNpouM3BECTM CYUUTbIBAHWME [aHHbIX Tak, Kak
6yato B[] He cogep:kana uHdopmauumn ob apxuee.

B npoTtuBHOM cnydae cuMTbiBaHME [OaHHbLIX BLINOMHSAETCH, HauyMHas CO crnegylLwen
3anucu. CynTeiBaHWE NPOOOMKAeTCHA 40 BOZHUKHOBEHWS OQHOTO M3 COOBITUIA:

e [lpounTaHbl Bce 3anucuK anna;

e [lpoumMtaHa 3anucb, wuMelWas 3Ha4YeHWe WHKPEMEHTHOTO HOMEep MeHblue
MaKCMManbHOTO  WM3BECTHOrO  3Ha4YeHWA WMHKPEMEHTHOrO HOoMepa  3anucu
(xpaHsweroca B Bl unu npoyvMTaHHOrO BO BpEMS TEKYLUEro ceaHca CBA3W).
NlaHHasa cuTyauus roBopuT O TOM, YTO MpOYMTaHA 3anucCb, KOTOpasA yXe O0MMKHA
HaxoauTbesa B B/.
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AN OnucaHue npoTokona obmeHa c.24

NMpunoxeHne 7. PyHKUUA pacyeTa KOHTPONbHON CYMMBbI
Cyclical Redundancy Checking (CRC16)

Pacuyetr koHTponeHoW cymMmbl kagpa RTU MOXeT BbINONHATECA MO cneaylollemMy
anropuTMy (TEKCT Ha A3blke nporpammupoBanHus CUH):

WORD Crclé6 (BYTE *Data, ULONG size) |
uniocn
{BYTE b[2]; unsigned short w;} Sum;
char shift cnt;
BYTE *ptrByte;
ULONG byte cnt = size;

ptrByte=Data;
Sum.w=0xffffU;
for(; byte cnt>0; byte cnt--) {
Sum.w= (unsigned short)
((Sum.w/256U) *256U+ ( (Sum.w%256U) ~ (*ptrByte++)));
for(shift cnt=0; shift cnt<8; shift cnt++) {
if((Sum.wa0x1)==1)
Sum.w= (unsigned short) ((Sum.w>>1)"0xa001U) ;
else
Sum.w>>=1;

}

return Sum.w;

MycTb kakoe-nubo coobuleHue, umetowero anuHy N, 3anncaHo B maccuse Data[N+2] Tuna
unsigned char. Torga ans aToro CooBLWEHMA KOHTPOMBLHYK CyMMy cnegyet dopMUpOBaTh
cnegywowmm obpasom:

WORD CheckSumm = Crclé6(Data, N);
Data[N] = CheckSumm;
Data [N+1] CheckSumm>>8;
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Mo Bonpocam npoaaxk U noanep>Xku odbpawanTecs:

AcTpaxaHb +7 (851) 299-46-80
BapHayn +7 (385) 237-96-76
Benropop +7 (472) 220-58-80
Bnapumup +7 (492) 249-51-33
Bonrorpan +7 (844) 245-94-42
ExkaTtepuHbypr +7 (343) 302-14-75
Wxesck +7 (341) 220-90-75
KasaHnb +7 (843) 207-19-05
KanwuauHrpap +7 (401) 272-21-36

KemepogBo +7 (384) 221-56-70

Kupoe +7 (833) 220-58-70
KpacHopap +7 (861) 238-86-59
KpacHosapck +7 (391) 989-82-67
Kypck +7 (471) 223-80-45
Jiuneuk +7 (474) 220-01-75

Mockea +7 (499) 404-24-72

Habepe>xHbie YesnHbl +7 (855) 291-01-32

Hwu>xHun Hoeropop, +7 (831) 200-34-65

Hoeocubupck +7 (383) 235-95-48

Omck +7 (381) 299-16-70

Openbypr +7 (353) 248-64-35

Mepmb +7 (342) 233-81-65
Poctoe-Ha-[oHy +7 (863) 309-14-65
Paszanb +7 (491) 277-61-95

Camapa +7 (846) 219-28-25
CaHkT-lNMeTepbypr +7 (812) 660-57-09
CapaToB +7 (845) 239-86-35
CmoneHck +7 (481) 251-55-32
Craspononb +7 (865) 257-76-63

CypryT +7 (346) 277-96-35

TenedoH: 8 800 511 88 70

Teepb +7 (482) 239-50-56
Tyna +7 (487) 244-05-30
TioMmeHb +7 (345) 256-94-75
YnbAHOBCK +7 (842) 242-51-95
Vda +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (835) 228-50-89
YenabuHck +7 (351) 277-89-65

fipocnaenb +7 (485) 267-02-35

canT: piterflow.pro-solution.ru | an. no4Ta: pwf@pro-solution.ru

Poccus, KasaxcTaH u gpyrue ctpaHbl TC goctaBka B itobo ropon



